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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plastic substrate for a reflective liquid crystal display 
element which is characterized by being excellent in heat resistance and chemical resistance, 
having a low mean linear expansion coefficient and further excellent in surface smoothness. 
SOLUTION: The plastic substrate for the reflective liquid crystal display element contains a 
base material layer including fiber cloth and at least one layer of a smoothness improving layer 
to smooth the surface and has <500 nm surface smoothness, (-5)-70 ppm mean linear 
expansion coefficient at 30-200° C and 50-1,000 jum thickness. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAA1 4a4mADA41 5050384... 2006/04/20 



THIS PAGE BLANK (uspto) 



JP,2003-050384,A [CLAIMS] 



1/2 s<— v 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The plastic plate for reflective mold liquid crystal display components whose thickness 
whose 30-200-degree C mean coefficient of linear expansion there is surface smooth nature by 
500nm or less including the base material layer containing a fiber cloth and at least one layer of 
smooth nature amelioration layers which graduate a front face, and is -5-70 ppm is 50-1000 
micrometers. 

[Claim 2] The plastic plate for reflective mold liquid crystal display components according to 
claim 1 characterized by the base material layer containing said fiber cloth being the hardened 
material which carried out hot forming of the prepreg which sinks in and dried resin to the fiber 
cloth. 

[Claim 3] The plastic plate for reflective mold liquid crystal display components according to 
claim 1 or 2 with which the resin used for a base material layer is characterized by including 
cyanate resin at least. 

[Claim 4] The plastic plate for reflective mold liquid crystal display components according to 
claim 1 characterized by the base material layer containing said fiber cloth being the hardened 
material to which hot forming of the prepreg which sinks in and dried the resin constituent which 
contains cyanate resin and an inorganic filler in a fiber cloth at least was carried out. 
[Claim 5] The plastic plate for reflective mold liquid crystal display components according to 
claim 3 or 4 characterized by said cyanate resin being novolak mold cyanate resin and/or its 
prepolymer. 

[Claim 6] The plastic plate for reflective mold liquid crystal display components according to 
claim 4 or 5 characterized by an inorganic filler being spherical fused silica with a mean particle 
diameter of 2 micrometers or less. 

[Claim 7] claims 4-6 to which the content of an inorganic filler is characterized by being the 10 - 
400 weight section to the resinous principle 100 weight section — the plastic plate for reflective 
mold liquid crystal display components any or given in 1 term. 

[Claim 8] claims 1-7 to which the difference of the 30-200-degree C mean coefficient of linear 
expansion of the resin and the base material layer which are used for a smooth nature 
amelioration layer is characterized by being 0-100 ppm — the plastic plate for reflective mold 
liquid crystal display components any or given in 1 term. 

[Claim 9] claims 1-8 to which thickness of one layer of smooth nature amelioration layers is 
characterized by being 3-50 micrometers — the plastic plate for reflective mold liquid crystal 
display components any or given in 1 term. 

[Claim 10] claims 1-9 characterized by the resin used for a smooth nature amelioration layer 
being cyanate resin at least — the plastic plate for reflective mold liquid crystal display 
components any or given in 1 term. 

[Claim 11] claims 1-9 manufactured when surface smooth nature puts and carries out heat 
hardening of a base material layer and the smooth nature amelioration layer by the glass plate, 
metal plate, or metallic foil which is 500nm or less — the manufacture approach of the plastic 
plate for reflective mold liquid crystal display components any or given in 1 term. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suitable plastic plate for reflective mold 
liquid crystal display components excellent in thermal resistance, chemical resistance, and 
dimensional stability for a reflective mold thin film transistor (TFT is called hereafter) display 
device. 
[0002] 

[Description of the Prior Art] In recent years, a liquid crystal display component has the 
advanced demand of thin-film-izing, lightweight-izing, enlargement, configuration-izing of 
arbitration, curved-surface display correspondence, etc. The liquid crystal display panel which 
changes to the conventional glass substrate and uses plastics as a substrate is examined, and it 
began to be partly put in practical use as lightweight-izing and high endurance was strongly 
required especially about the pocket device and these use was expanded. However, although 
high-speed responsibility is recently further required with color animation of liquid crystal and 
the need of TFT is increasing, the glass substrate is still used for the liquid crystal display 
substrate for TFT, and plastics-ization is desired from the strong demand of lightweight-izing 
and high endurance. However, the conventional substrate for plastics display devices was not 
enough as thermal resistance, and there was a possibility of causing curvature and deformation 
at the process which forms a metal semi-conductor and an insulator layer by CVD (Chemical 
Vapor Deposition), with it. Moreover, since the difference of the coefficient of thermal expansion 
of the resin layer and electrode which form a substrate is large, and increase of resistance arises 
or it occasionally lapses into the situation of an open circuit in the TFT-liquid-crystal substrate 
application exposed to a temperature change high especially at the time of processing that it is 
easy to produce a crack in a transparent electrode, it has not resulted in the utilization yet. On 
the other hand, the reflective mold liquid crystal display component attracts attention from the 
point of a low power, and the attempt of plastics-izing of these substrates is also performed. For 
example, using for a reflective mold liquid crystal display substrate the laminate containing the 
fiber cloth into which resin, such as a glass epoxy laminate, was infiltrated in JP,11-2812,A is 
shown. However, in the glass epoxy laminate, the shape of toothing by the textile of glass fabrics 
appeared also in the substrate front face, and the front face needed to be further graduated 
especially in the recent years when a high definition image is demanded. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention. It is offering the plastic plate for 
reflective mold liquid crystal display components characterized by excelling in thermal resistance 
and chemical resistance, and for a mean coefficient of linear expansion being low, and surface 
smooth nature being good. 
[0004] 

[Means for Solving the Problem] That is, this invention is a plastic plate for reflective mold liquid 
crystal display components whose thickness whose 30-200-degree C mean coefficient of linear 
expansion there is surface smooth nature by 500nm or less, and is -5-70 ppm is 50-1000 
micrometers including the base material layer containing (1) fiber cloth, and at least one layer of 
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smooth nature amelioration layers which graduate a front face. 

(2) The plastic plate for reflective mold liquid crystal display components of (1) characterized by 
the base material layer containing said fiber cloth being the hardened material which carried out 
hot forming of the prepreg which sinks in and dried resin to the fiber cloth. 

(3) The plastic plate for reflective mold liquid crystal display components of (1) and (2) with 
which the resin used for a base material layer is characterized by including cyanate resin at 
least. 

(4) The plastic plate for reflective mold liquid crystal display components of (1) characterized by 
the base material layer containing said fiber cloth being the hardened material to which hot 
forming of the prepreg which sinks in and dried the resin constituent which contains cyanate 
resin and an inorganic filler in a fiber cloth at least was carried out. 

(5) The plastic plate for reflective mold liquid crystal display components of (3) and (4) 
characterized by said cyanate resin being novolak mold cyanate resin and/or its prepolymer. 

(6) Plastic plate for reflective mold liquid crystal display components of (4) and (5) characterized 
by an inorganic filler being spherical fused silica with a mean particle diameter of 2 micrometers 
or less. 

(7) Plastic plate for reflective mold liquid crystal display components of (4) - (6) with which the 
content of an inorganic filler is characterized by being the 10 - 400 weight section to the 
resinous principle 100 weight section. 

(8) smooth — a sex — amelioration — a layer — using it — resin — a base material — a layer 

— 30 - 200 — degree C — a mean coefficient of linear expansion — a difference — zero - 100 

— ppm — it is — things — the description — ** — carrying out — ( — one — ) - ( — seven — ) 

— reflection — a mold — a liquid crystal display — a component — ** — a plastic plate . 

(9) The plastic plate for reflective mold liquid crystal display components of (1) - (8) with which 
thickness of one layer of smooth nature amelioration layers is characterized by being 3-50 
micrometers. 

(10) The plastic plate for reflective mold liquid crystal display components of (1) - (9) 
characterized by the resin used for a smooth nature amelioration layer containing cyanate resin 
at least. 

(11) The manufacture approach of the plastic plate for reflective mold liquid crystal display 
components of (1) - (9) manufactured when surface smooth nature puts and carries out heat 
hardening of a base material layer and the smooth nature amelioration layer by the glass plate, 
metal plate, or metallic foil which is 500nm or less. It comes out. 

[0005] 

[Embodiment of the Invention] Transparency is not required in order to use the plastic plate of 
this invention as a reflective mold liquid crystal display substrate which does not use the 
transmitted light. 50-1000 micrometers of 70-700 micrometers of 80-600 micrometers of 
thickness of this plastic plate are 100-500 micrometers still more preferably more preferably. 
Under by the lower limit, since weight will become large too much if there is a possibility that the 
rigidity of a substrate may be unmaintainable and a upper limit is exceeded, there is a possibility 
that the merit of plastics-izing aiming at lightweight-izing may be lost. Moreover, the range of - 
5-70 ppm of -3-30 ppm of average heat ray expansion coefficients in 30-200 degrees C is 0-20 
ppm more preferably. Since a difference with the mean coefficient of linear expansion of the 
metal used for wiring will become large if a mean coefficient of linear expansion separates from 
this range, when exposed to an elevated temperature, there is a possibility of producing an open 
circuit. Moreover, surface smooth nature needs to be 500nm or less. The surface smooth nature 
said here observes by visual field:1 .44mmx1 .08mm under the surface structure analysis 
microscope New View 5032 (product made from Zygo Corporation), and is the distance of the 
adjacent apex of fiber texture and the adjacent minimum point. Therefore, it is so good that it is 
low, and preferably, surface smooth nature is 2G0nm or less, and is 100nm or less still more 
preferably. When this distance exceeds said upper limit, it is difficult to form a metal semi- 
conductor and an insulator layer by CVD, without causing an open circuit. 

[0006] Although especially Tg of the resin used for the base material layer of this invention does 
not limit, it is desirable that it is 250 degrees C or more from a heat-resistant viewpoint. 
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Specifically, cyanate resin, the polyimide resin of the heat-curing mold which contains 
bismaleimide as a constituent, a polyfunctional epoxy resin, etc. can be mentioned. Especially, 
especially the thing included for cyanate resin as a principal component is desirable. As cyanate 
resin used for this invention, - thio diphenyl cyanate, and bisphenol JISHIANETO, JI (4-cyanate 
-3, 5-dimethylphenyl) methane, 4, and 4 '2, 2-JI (4-cyanate phenyl) hexafluoropropane and 
bisphenol E JISHIANETO, the cyanate of a phenol / dicyclopentadiene copolymer, phenol 
novolak mold cyanate resin, cresol novolak mold cyanate resin, and/or its prepolymer can be 
used. Since thermal resistance is high especially and coefficient of linear expansion is low, 
novolak mold cyanate resin and/or its prepolymer are desirable. Novolak mold cyanate resin here 
is obtained by making the novolak resin of arbitration, and cyanate-ized reagents, such as 
halogenation cyanogen, react, and can be prepolymer-ized by heating this obtained resin. If the 
number average molecular weight of the novolak mold cyanate resin in this invention may have 
small crosslinking density in it being less than 250, it may be inferior to thermal resistance or 
coefficient of linear expansion and 900 is exceeded, since crosslinking density goes up too much 
and a reaction may be unable to be completed, it is desirable that it is 260-900, and they are 
300-600 more preferably. Moreover, in case a prepolymer is used, it is desirable to prepolymer- 
ize the novolak mold cyanate resin of the above-mentioned number average molecular weight to 
solvents, such as a methyl ethyl ketone, dimethylformamide, and a cyclohexanone, and to use it 
for them in the meltable range. The number average molecular weight said by this invention is 
the value measured by the gel-permeation-chromatography news of polystyrene conversion 
using HLC[ by TOSOH CORP. ]-8120GPC equipment (the column used: SUPER H4000, SUPER 
H3000, SUPER H2000x2, eluate:THF). The resin constituent used for the base material layer of 
this invention may use together one or more kinds of thermoplastics, such as other heat-curing 
resin, such as an epoxy resin and phenol resin, phenoxy resin, solvent fusibility polyimide resin, 
polyphenylene oxide, and polyether sulphone, to the above-mentioned novolak cyanate resin 
and/or its prepolymer. 1 - 40% of the weight of the resin constituent of the amount used 
together is desirable. If the addition effectiveness is it hard to be discovered to be less than 1 % 
of the weight and it exceeds 40 % of the weight, properties, such as the thermal resistance of 
novolak mold cyanate and thermal expansion, may be spoiled. 

[0007] As for the resin constituent used for the base material layer of this invention, it is 
desirable to use an inorganic filler together with resinous principles, such as cyanate resin. An 
inorganic filler is blended in order to raise an elastic modulus, to reduce coefficient of linear 
expansion and to reduce absorptivity. As an inorganic filler, although talc, an alumina, glass, a 
silica, a mica, etc. are mentioned, for example, especially limitation is not carried out. It is 
desirable at the point that fused silica is excellent in low-fever expansibility in these. It is 
desirable to use spherical fused silica with a mean particle diameter of 2 micrometers or less 
also in fused silica furthermore the point on a restoration disposition. Moreover, 0.2 micrometers 
or more of mean particle diameter are desirable in respect of viscosity control. Mean particle 
diameter is Horiba Particle-size-distribution Measuring device at this invention. It measured by 
the method of laser diffracting / being scattered about using LA920. As loadings of an inorganic 
filler, the 10 - 400 weight section is desirable to the resinous principle 100 weight sections, such 
as cyanate resin, and it is the 40 - 300 weight section more preferably. When there is little 
effectiveness of the formation of low-fever expansion by adding an inorganic filler if fewer than 
10 weight sections and it exceeds the 400 weight sections, there is an inclination for the rate of 
the inorganic filler in a resin constituent to be too large, and for actuation of spreading to the 
glass base material of a resin varnish, sinking in to become difficult. To the resin constituent 
used for the base material layer of this invention, it is desirable to add a coupling agent. When a 
coupling agent raises the wettability of resin and the interface of an inorganic filler, resin and a 
filler are fixed to homogeneity to glass fabrics, and the effectiveness of improving thermal 
resistance and hygroscopicity is accepted. Although the anything usually used as a coupling 
agent can be used, also in these, using one or more sorts of coupling agents chosen from an 
epoxy silane coupling agent, a titanate system coupling agent, an amino silane coupling agent, 
and a silicone oil mold coupling agent has high wettability with an inorganic filler interface, and it 
is desirable in respect of heat-resistant improvement. 0.05 % of the weight or more and 3 % of 
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the weight or less of a coupling agent are desirable to an inorganic filler at this invention. When 
using cyanate resin by this invention, it is desirable to add a hardening accelerator to a resin 
constituent. A well-known thing can be used as a hardening accelerator. As an example Organic 
metal salts, such as zinc naphthenate, naphthenic-acid cobalt, octylic acid tin, and octylic acid 
cobalt, Tertiary amine, such as triethylamine, tributylamine, and a diazabicyclo [2, 2, 2] octane 2- 
phenyl-4-methylimidazole, 2-ethyl-4-methylimidazole, Imidazole derivatives, such as 2-phenyl-4, 
5-dihydroxymethylimidazole and 2-phenyl-4-methyl-5-hydroxymethylimidazole, Such mixture, 
such as a phenolic compound, organic acids, etc., such as a phenol, bisphenol A, nonyl phenol, 
and phenol novolak resin, etc. is mentioned. Phenol novolak resin is desirable in respect of there 
being few hardenability and ionicity impurities etc. also in these. Although it is possible to change 
the loadings of a hardening accelerator suitably according to a service condition by this 
invention, it is desirable that they are 0.05 % of the weight or more and 10 % of the weight or less 
on the basis of novolak mold cyanate resin and/or its prepolymer. 

[0008] Especially the fiber cloth used for a base material layer by this invention is not limited, 
and can use the fiber cloth of various inorganic systems or an organic system. As the example, E 
glass (alkali free glass), S glass, Glass fabrics, such as D glass, Quartz, and high dielectric 
constant glass, Kevlar (trade name: E. I. du Pont de Nemours and the Toray Industries Kevlar 
company make), Pori represented by theque NORA (trade name: Teijin, Ltd. make) and Conex 
(trade name: Teijin, Ltd. make) -p-phenylene phthalamide, Pori -m-phenylene phthalamide, p- 
pKenylene phthalamide and 3, 4' - Aromatic polyamide system fiber cloth and aramid system 
fiber cloth which consist of a copolymer of diphenyl ether phthalamide etc., A polyester fiber 
cloth, nylon fiber cloth, a polybenzazole fiber cloth, carbon cloth, etc. are mentioned. They are 
glass fabrics preferably, what is limited also especially about the weave of a textile-fabrics 
filament — it is not — a plain weave, 7s ******, and Chu-tzu — the textiles which have 
structures, such as textile and twill, are sufficient, and it is a plain weave preferably. Moreover, it 
may not be limited to textile fabrics but you may be a nonwoven fabric. Although especially the 
thickness of fiber is not limited, either, it is desirable that it is 30-200 micrometers, and it is 40- 
100 micrometers more preferably. Especially limitation is not carried out although the fiber cloth 
used for a base material layer by this invention may be processed by finishing agents, such as 
various kinds of silane coupling agents for the purpose which improves wettability with a resinous 
principle, a borane coupling agent, a titanate system coupling agent, and an aluminate coupling 
agent. 

[0009] Components, such as lubricant, a heat-resistant agent, an antistatic agent, an ultraviolet 
ray absorbent, a pigment, and light stabilizer, can be blended with the resin constituent used for 
the base material layer of this invention in the range which does not check the effectiveness of 
this invention if needed. The base material layer of this invention can also be made into the 
layered product which consists of a metal layer and a resin layer by sinking in and drying a resin 
constituent at a fiber cloth by considering as prepreg, carrying out hot forming of one sheet of 
this prepreg, or two or more sheets, being good also as a laminate of only a resin layer, or 
carrying out hot forming with metal plates, such as copper foil. Since a metal layer cannot make 
a steam penetrate easily, it can expect the effectiveness of suppressing the dimensional change 
by moisture absorption of a resin layer, and is desirable. Moreover, by etching processing etc., it 
exfoliates and all the metal all [ a part or ] may be used. The resin constituent used for the base 
material layer of this invention can be used as a varnish using organic solvents, such as alcohols, 
ether, acetals, ketones, ester, alcoholic ester, ketone alcohol, ether alcohol, ketone ether, and 
ketone ester, ester ether, in order to sink into a fiber cloth, and prepreg can be obtained by 
applying and drying on a fiber cloth. Moreover, prepreg can also be obtained by applying and 
drying the resin constituent of this invention with a non-solvent at a fiber cloth. 
[0010] Moreover, although it does not limit especially as resin used for the smooth nature 
amelioration layer which graduates a front face by this invention, it is desirable that the 
difference of a 30-200-degree C mean coefficient of linear expansion with a base material layer 
is 0-100 ppm. Furthermore, it is 0-70 ppm and is 0-40 ppm most preferably. When the difference 
of a mean coefficient of linear expansion exceeds 100 ppm, by the high temperature change at 
the time of substrate processing, interlaminar peeling is started or a crack arises in a smooth 
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nature amelioration layer. As for the thickness of one layer of smooth nature amelioration layers 
of this invention, it is desirable that it is 3-50 micrometers. Furthermore, 5-20 micrometers is 
10-15 micrometers most preferably. Sufficient surface smooth nature can be obtained without 
starting interlaminar peeling, if it is this within the limits. By this invention, various approaches 
can be used as the laminating approach of the smooth nature amelioration layer to a base 
material layer, for example, the approach and smooth nature amelioration layer which carry out 
the coat of the smooth nature amelioration layer to the base material layer which carried out 
hot-forming hardening — a coat — carrying out — a front face — the approach of putting by 
smooth glass plate, metal plate, metallic foil, etc., the approach of laminating a smooth nature 
amelioration layer film to a base material layer, etc. are mentioned, inside — a smooth nature 
amelioration layer — a coat — carrying out — a front face — it puts by smooth glass plate, 
metal plate, metallic foil, etc., and the approach of carrying out heat hardening of the resin used 
for a smooth nature amelioration layer is used preferably. Especially the quality of the material of 
a glass plate, a metal plate, and a metallic foil is not limited, and can use a commercial thing, in 
this case, a front face — as surface smooth nature of a smooth glass plate, metal plate, and 
metallic foil, a thing 500nm or less can use it preferably. Furthermore, it is 100nm or less and is 
50nm or less most preferably. When surface smooth nature exceeds 500nm, the surface smooth 
nature of the substrate obtained is inadequate. Moreover, as for the plastic plate for reflective 
mold liquid crystal display components of this invention, barrier processing, rebound ace court 
processing, transparent electrode processings, etc., such as moisture-proof and gas-proof 
permeability, may be performed if needed. 
[Q011] 

[Example] Next, although an example and the example of a comparison are given and this 
invention is explained to a detail, this invention is not restricted to the following examples, unless 
the summary is exceeded. 

(Example 1) The novolak mold cyanate resin (PT60 made from RONZAJAPAN, Inc.) 100 weight 
section and the phenol novolak resfn (PRmade from Sumitomo DEYUREZU- 51714) 2 weight 
section were dissolved in the methyl ethyl ketone in ordinary temperature, the epoxy silane 
coupling agent (Nippon Unicar make A-187) 1 weight section and the spherical fused silica (SO- 
25made from ADOMA, Inc. tex R mean particle diameter of 0.5 micrometers) 1 50 section were 
added, and it stirred for 10 minutes using the high-speed agitator. It sank into glass fabrics (200 
micrometers in thickness, the Nitto Boseki make, WEA-7628), the prepared varnish was dried 
with the 120-degree C heating furnace for 2 minutes, and varnish solid content (component 
which resin and a silica occupy in prepreg) obtained about 50% of prepreg. Heating pressing was 
performed at pressure 4MPa and the temperature of 220 degrees C for 1 hour, having used as 
the corrosion plate the stainless plate of a two-sheet pile and the mirror plane which carried out 
mold release processing for this prepreg, and the base material layer was obtained by carrying 
out postcure with a 250-degree C dryer for bottom 1 hour of nitrogen-gas-atmosphere mind. 
The substrate in which the smooth nature amelioration layer of 8 micrometers of one side was 
formed was obtained by carrying out the coat of what dissolved the novolak mold cyanate resin 
(PT60 made from RONZAJAPAN, Inc.) 100 weight section, and the phenol novolak resin 
(PRmade from Sumitomo DEYUREZU- 51714) 2 weight section in the methyl ethyl ketone in 
ordinary temperature to both sides of a base material layer, and making it they carry out heat 
hardening. 

[0012] (Example 2) The base material layer was obtained like the example 1 except having made 
spherical fused silica SO-25R into 50 weight sections, and having made the epoxy silane coupling 
agent A-187 into the 0.4 weight section. The substrate in which the smooth nature amelioration 
layer of 1 0 micrometers of one side was formed was obtained by carrying out the coat of what 
dissolved the novolak mold cyanate resin (PT30 made from RONZAJAPAN, Inc.) 100 weight 
section, and the phenol novolak resin (PRmade from Sumitomo DEYUREZU- 51714) 2 weight 
section at 60 degrees C to both sides of a base material layer, and making it they put and carry 
out heat hardening with the glass plate which carried out mold release processing. 
(Example 3) The base material layer was obtained like the example 1 except not using spherical 
fused silica SO-25R and the epoxy silane coupling agent A-187. The substrate in which the 
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smooth nature amelioration layer of 1 5 micrometers of one side was formed was obtained by 
carrying out the coat of what dissolved the novolak mold cyanate resin (PT30 made from 
RONZA JAPAN, Inc.) 100 weight section, and the phenol novolak resin (PRmade from Sumitomo 
DEYUREZU- 51714) 2 weight section at 60 degrees C to both sides of a base material layer, and 
making it they put and carry out heat hardening with the glass plate which carried out mold 
release processing. 

[0013] (Example 1 of a comparison) Except having carried out the curing agent and having used 
the dicyandiamide 2.3 weight section (product made from Japanese carbide), and the 2- 
methylimidazole 0.2 weight section (Shikoku formation make 2 MZ(s)), using the bromination 
epoxy resin 75 weight section (Epicoat 5047 made from Japan epoxy resin), and the cresol 
novolak mold epoxy resin 25 weight section (Epicoat 1 80 made from Japan epoxy resin) as a 
resinous principle, the base material layer was obtained like the example 3, and smoothing 
amelioration was not performed. 

(Example 2 of a comparison) Using the resin and the curing agent of the example 1 of a 
comparison, the base material layer was obtained like the example 2, and smoothing amelioration 
was not performed. The following evaluation approaches estimated these substrates. 
[0014] <Evaluation approach> ** mean coefficient of linear expansion: After raising temperature 
from a room temperature to (the heat deflection temperature of -20 degrees C) and holding it 
for 20 minutes at a rate of 5 degrees C in the bottom of existence of nitrogen, and 1 minute 
using the TMA/SS120C mold thermal stress distortion-measurement equipment made from the 
SEIKO electron, temperature was cooled to the room temperature at a rate of 5 degrees C, and 
it .was made to hold at a room temperature for 5 minutes in 1 minute. Then, again, temperature 
was raised at a rate of 5 degrees C in 1 minute, and the value at the time of 30 degrees C - 200 
degrees C was measured and calculated. (When the temperature which subtracted 20 degrees C 
from heat deflection temperature was 350 degrees C or more, it could be 350 degrees C.) 
** Solvent resistance: A sample is immersed in a 40-degree C dimethyl sulfoxide (DMSO) 
solution, and it is left for 60 minutes. After taking out a sample, the appearance was observed 
visually. 

** Orientation-proof agent nature: A sample is installed on a spin coater. After CRD-8201 
(Sumitomo Bakelite make) is dropped at the front face A spin coat is carried out by 2500rpm. 
The appearance was visually observed after 180 degrees C and 60-minute desiccation 
processing. 

** liquid crystallinity-proof: the front face of a substrate — the Merck Co. make — one drop of 
ZLI-4792 are dropped. It supplies in 120-degree C oven, and is left for 60 minutes. After taking 
out a sample, an appearance is observed visually. 

** surface smooth nature: the surface structure analysis microscope New View 5032 (product 
made from Zygo Corporation) — visual field: — it observed by 1 .44mmx1 .08mm and the distance 
of the adjacent apex of fiber texture and the adjacent minimum point was measured. 
[0015] It is a table about an evaluation result. - It is shown in 1 and 2. 
[Table 1] 
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[0017] Examples 1-3 had good surface smooth nature compared with the examples 1 and 2 of a 
comparison, and were all low, and chemical resistance was also satisfactory so that clearly from 
this result. [ of the mean coefficient of linear expansion ] By using such a layered product as a 
configuration member, the suitable liquid crystal display substrate for the reflective molds TFT 
can be obtained. 
[0018] 

[Effect of the Invention] As explained in full detail above, the plastic plate for reflective mold 
liquid crystal display components of this invention has advanced thermal resistance and chemical 
resistance, and its mean coefficient of linear expansion is low, and its surface smooth nature is 
still better, and it is suitable for reflective mold thin film transistor display devices. 
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